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2 Chapter 1  Physics: Principles with Applications

6. A =m?= 134 X 104 = 363 X 10° cm?
Ay =7 [(34 + 0.1) X 10* cm)? = 3.85 X 10° em?
AA =385 X 10° cm? — 3.63 X 10° cm? = 0.22 X 10° cm?
A=(362%02) X 10° cm?

7. V)= 300 = 231415515 mp = 572 o

Va = H3.1416)5.15 m + 0.08 mp = 599 m3

uncertainty = |V, - V| = 27 m?
27 m¥572 m3® X 100% = 4.7%

8. (a) 106 volts = 1 megavolt
(b) 10 meters = 1 micrometer
(c) 5 X 10? days = 5 hectodays
(d) 8 X 10° bucks = 8 kilobucks

(e} 3 X 10” pieces = 3 nanopieces

9. (a) 0.0356 m
(b) 0.000 025 V
(c) 0.000 250 kg
(d) 0.000 000 000 500 s
(¢) 0.000 000 000 000 002 5 m

(f) 25 000 000 000 V

10. 50 hectokisses = 5000 kisses
1 M buck in a year = 1_millionaire

11.  Question is subjective

70" = (70 inches) [m;r:]n—ches] =18 m
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(a) (240 000 mi)(1000 m/0.621 mi) = X 108 m
(b) 390 Mm
(1.0 X 100 m)(1 in/0.0254 m) = 3,9 X 10~ in
100 yd = 300 ft
100 m x 328 _ 38 ¢
1m
Difference = 28 ft
28 ft
300 Tt X 100% = 9.3%

1 yr = 3.153 600 0 X 107 s (Prob. 21)
2.998 X 10%® m/s = speed of light

(a) 11y = (2.998 X 10° m/s)(3.153 600 0 X 107 s)
11y = 9.45 X 10 m

(b) 1 AU = 1.50 X 10® km
1 AU = 1.50 X 10! m
1y = 9.954 X 10 m X
1y = X 10 A

1 AU
150X 101 m

(©) speed of light = 2.998 X 10° mfs X —e—i AV 605 , Smin

1.50xX 101 m ~ 1 min 1hr
=719 AU/hr

Problem _is subjective.

Estimate speed at 3 mi/hr

Row 8 hr/day, 5 days/week, 50 weeks/yr.

World is 25 000 miles around

speed = 3 mi/hr X 8 hr/day X 5 day/week X 50 week/fyr = 6000 mi/yr

25000 mi ~
-—_—_SUOOITII/YI' =417 yr = 4 yI

Problem is subjective
Assuming 60 beats/min or 1 beat/sec
Average lifetime = 70 yr

~ 70X 3X 10 s
#of beat =2 X 1Q° s.
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Problem is subjective
Picture body as a box 56" ft X 2 fi X 8 in
=66in X 24 in X § in

3
=12 672 in® = 12 X 10* in® X [2'54,”“]
1in
= 2.08 X 10° cm?
~ 2 X 10 cm?
(a) Problem is subjective

Estimate: 1 car/ 2 people
Each car needs service every 3 months
Each service lasts 2 hours
Each mechanic works 8 hours/day, 5 days/week, 50 wks/yr
700 000 people in SF
So: 350 000 cars in SF
Each mechanic works 8 X 5 X 50 = 2000 hours/yr
Each mechanic does 1000 repairs/yr
350 000 cars need 1 400 000 Tepairs/yr

So 1 400 000/1000 = 1400 mechanics

(b) Left to reader
(a) Problem is_subijective

Assuming non-stop driving:
Todays cars have speeds in this sort of race ~ 100 mph

Time in this case 1(1)880 = 100 hr ~ 4 days.

(b) Beijing to Paris ~ 10 000 miles. In 1906 average speed 20 mph.

_d_ 10000 ~
[—<—v>—— 20 500 h ZQ @YS

(a) (1 yr)(365 daysfyr)(24 hr/day)(60 min/hr)(60 s/min) = 3.1536 X 107 s

(b) 3.1536 X 107 s)(1 ns/10°° s) = 3,1536 X 10'¢ ns
(©) (1 )1 yr/3.15 X 107 5) = 3,17 X 108 yr

(1 g)(1 dealer/250 X 102 g) = 4 X 10° dealers
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Measure AD and OD
From similar triangles

op , AD
0OQ ~ BC
., (0Q) (AD) M
= BC = —op B (éon c
Vo (38X 10*m)AD
BC > =—%p—

AD ~ 5 mm and OP ~ 0.5 m
(3.8 X 10%) (5% 10-3) _

BC » SRS 35 X 105 m
(PN
A ' D
\/
Vo
V' Eye
Problem is subjective

Estimated 15 000 students, 2000 employees.
Assume 1500 employees drive, 3000 students drive
Average distance = 2 miles/trip X 2 trips/day = 4 miles/day
Cars get 20 mi/gal

4 miles/day _

4500 drivers X 0.2 gal/day = 900_gal/day

Jar is about 8 marbles high 6 marbles in diameter so radius is 3 marbles
Volume = height X area = 8 X m(3)> = 8 X 28 = 226
Round to 230 marbles.
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V = djt = (220 km)/(2.25 h) = 97.8 km/h
d = vt = (31.0 km/h)(135 min)(1 hr/60 min) = 69.8 km
t=df¥ = (22 km)/(30 km/h) = 073 h

d = vt = (100 km/h)(2 s)(1 h/3600 s) = 0.056 km = 56 m

(a) (55 mi/h)(1 km/0.621 mi) = 89 km/h
(b) (88.6 km/h)(1000 m/km)(1 h/3600 s) = 25 m/s
(©) (24.6 m/s)(1 /0.305 m) = 80.7 fus

(@ (1 km/h)(0.621 mi/1 km) = 0,621 mi/h
(b) (1 m/s)(1 f/0.305 m) = 3,28 fi/s
() (1 mi/h)(1000 m/0.621 mi)(1 h/3600 s) = 0.447 m/s

Another useful form is 1 km/h = 0.278 m/s,

(a) <v> = g = (8 X 0.25 mi)/(13.5 min) = 0.148 mi/min
<v> = (0.148 mi/min)(60 min/h) = 8,9 mi/h

(b) Average vel = Q since displacement = 0



